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($4) Small particle separator. 

(g) Apparatus for the separation of a mixture of 
discrete particulate solid materials of disparate 
composition and a system utilizing such ap- 
paratus is described in which the material to be 
processed is caused to slide under the influ- 
ence of gravity along a straight inclined surface 
to achieve a substantially uniform velocity and 
thereafter along an arcuately formed surface 
where, due to the existence of different coeffi- 
cients of sliding friction between the mixture 
fractions, disparate velocities are achieved by 
the respective particles whereby particles of the 
respective fractions are separately collected on 
a velocity basis. The described apparatus 
utilizes a slide surface of different material 
and/or a water spray to produce the disparate 
velocities between the particles of the respec- 
tive mixture fractions. Deflector plates of vari- 
ous forms may be employed to prevent 
contamination of the dean product fraction due 
to bouncing of materials of the waste product 
fraction from the slide surface. 
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FIELD OF THE INVENTION 

This invention relates to apparatus for the benefi- 
ciation of a mixture of discrete particulate solid mate- 
rials. More particularly, the invention relates to the 5 
sorting of two or more materials of relatively small par- 
ticulate size in which the materials are separated on 
the basis of their respective sliding coefficients of fric- 
tion. 

10 

BACKGROUND OF THE INVENTION 

Mined ores and other minerals usually contain 
impurities. Consequently, the desired ore or mineral 
product must be separated from the rest of the ma- is 
terial, as mined. Talc, for example, exists in its natural 
state in rock formations in which it is typically 
associated, or combined with, dolomite and possibly 
also other minerals such as chlorite, quartz, pyrite, 
magnesite, calcite, feldspar, mica, etc., and mixtures 20 
thereof. In the production of talc, until recently, sepa- 
ration of the pure talc fraction from that of the impuri- 
ties, hereinafter referred to collectively as "dolomite", 
had been effected by hand sorting, an arduous func- 
tion that adds measurably to the time and cost of pro- 25 
ducing a product of commercial grade. 

It has been determined that talc and dolomite 
exhibit differences of coefficients of sliding friction, 
and thereby, can be effectively separated on this 
basis. Apparatus disclosed in U.S. Patent Application 30 
Serial No. filed 097,877, filed September 17, 1987, 
and assigned to the assignee hereof describes a 
separating apparatus by which the materials, as 
mined, are induced by centrifugal forces undergo slid- 
ing movement across a rotating surface whereby the 35 
talc and dolomite fractions are caused to move at dif- 
ferent velocities such that they can be separately col- 
lected. Although the aforementioned apparatus is 
effective in separating talc from dolomite when the 
size of the particle to be separated is above about two 40 
inches in nominal diameter, its separating efficiency 
becomes significantly reduced on mixture particles 
whose nominal diameter is about two inches or less. 

Separating apparatus utilizing inclined chutes 
having arcuately curved discharge portions are well 45 
known for classifying materials according to different 
properties. See, for example, U.S. Patent Nos. 
719,343, 753,591 and 753,592 to Langerfeld and 
U.S.S.R. Inventor's Certificate Nos. 496053 and 
1165497. Such apparatus, as was heretofore known so 
in the art, is, however, not dispositive of the problem 
addressed by the present invention. For example, the 
Langerfeld patents suggest utilization of an inclined 
surface of shallow extent whereby the particles of the 
mixture fractions are caused to achieve disparate 55 
speeds depending on their physical characteristics, 
such as specific gravity, form, size and/or the retarda- 
tive nature of their surfaces in sliding along the 
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inclined surface. The curved discharge portion at the 
end of each such incline serves simply to project the 
respective particles at different velocity-dependent 
trajectories wherein they can be collected in separate 
receiving bins. 

U.S.S.R. Inventor's Certificate 496053, on the 
other hand, describes apparatus suitable for separat- 
ing friable materials in which the angle of inclination 
of the inclined portion of the chute is made steep 
depending on the density and size of the particles 
being separated in order to permit the particles to 
achieve a velocity sufficient to impart a spinning 
motion therein wherein the particles will be fractured 
into smaller grains in contacting the chute surface 
prior to being discharged via a sifting surface as well 
as along disparate velocity induced trajectories to be, 
thereby, separately collected. 

U.S.S.R. Inventor's Certificate 1 165497 employs 
a steeply inclined chute having a position containing 
a concave-convex reversely curved discharge portion 
particularly adapted for separating relatively highly 
wetted particles wherein the smaller grain size frac- 
tions are caused by their being wetted to cling to the 
slide surface and thereby enable the collection of 
another mass-dependent material fraction. 

It is to the amelioration of this problem, therefore, 
to which the present invention is directed. 

SUMMARY OF THE INVENTIO N 

Accordingly, the present invention provides a 
separator apparatus and a separating system utilizing 
such separator apparatus, particularly adapted to 
separate mixtures of diverse materials, especially 
pure talc from dolomite having relatively small particle 
size, by causing the particles to slide along the sur- 
face of a stationary inclined chute from whence they 
are ultimately projected at different trajectories for col- 
lection in separately spaced receptacles. The 
apparatus of the invention comprises a chute struc- 
ture including an elongated steeply inclined straight 
portion to which the mature is fed by means of an 
appropriate feeder apparatus. The straight portion ter- 
minates in a tangentially disposed arcuately curved 
portion from which the particles of the respective ma- 
terial fractions are discharged at disparate velocities 
for collection in spaced receptacles. In particular, the 
invention provides apparatus for the separation of a 
mixture of discrete particulate materials of disparate 
composition comprising a downwardly inclined 
straight surface along which particles of the materials 
are adapted to slide, the surface being inclined to an 
extent sufficient to cause the particles to achieve a 
substantially uniform velocity while undergoing gravi- 
tationally-induced sliding movement along the sur- 
face; a concavely curved discharge portion 
tangentially disposed with respect to the terminal end 
of the inclined surface against which the particles are 




caused to slide at disparate velocities due to differ- 
ences in sliding coefficient of friction between the par- 
ticles and the surface of the discharge portion; means 
for feeding a particulate mixture to the upper end of 
the inclined surface for separation; and means form- 
ing a receptacle assembly located adjacent the dis- 
charge end of the discharge portion, the receptacle 
assembly having separate compartments disposed in 
mutually spaced relation for receiving the respective 
particles on a basis of their discharge velocities from 
the discharge portion. 

According to an aspect of the invention, the 
separator apparatus, being particularly adapted for 
the separation of talc from dolomite, can be provided 
with a deflecting plate so arranged as to interrupt any 
bouncing dolomite particles and thereby prevent their 
improper entry into the talc receptacle. 

According to another aspect of the invention, a 
plurality of separators of the described type are 
serially arranged in stages for a greater efficiency of 
talc beneficiation. 

For a better understanding of the invention, its 
operating advantages and the specific objectives 
obtained by its use, reference should be made to the 
accompanying drawings and description which relate 
to a preferred embodiment thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is an essentially schematic represen- 
tation of a small particle separation system con- 
structed according to the present invention; 
Figure 2 is an enlarged elevational view of a typi- 
cal stage of the separating system shown in Fig- 
ure 1; 

Figure 3 is a partial isometric view of the separat- 
ing apparatus and feed mechanism shown in Fig- 
ure 1; and 

Figure 4 is a sectional view of a typical receptacle 
employing an alternative form of deflector plate 
suitable for use in the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The particulate material separating system 10 
shown in the drawings and described herein is par- 
ticularly adapted for separating discrete particles of 
talc and the impurities in the mined ore thereof, 
hereinafter collectively referred to as "dolomite" and 
contains four operating stages, indicated generally as 
A through D in Figure 1 . It should be understood, how- 
ever, that systems containing a greater or lesser num- 
ber of operating stages are also contemplated by the 
invention. Each operating stage, a typical one of 
which is shown in somewhat greater detail in Figure 
2, comprises a feed conveyor 12, a feed bin 14, a 
separator supply device 16, a separator slide 18, a 



receptacle assembly 20, and various conveyors for 
moving dolomite tailings and talc product material. 
Such latter conveyors, as shown in Figure 1, comprise 
endless belt conveyors including a product discharge 

5 conveyor 22, a tailings discharge conveyor 24 and a 
recycle conveyor 26, the latter being utilized for 
recycling dolomite tailings discharged from stage D of 
the system back to an earlier stage, as, for example, 
stage C, for reprocessing. 

10 The described system 10 includes an endless 

belt feed conveyor 1 2 for supplying the first stage feed 
bin 14 with particulate material from a sizing or 
screening device (not shown), which material, in prac- 
tice, is such as will pass through two inch screening. 

15 The feed conveyors utilized in each of the other 
stages, being required to move material through a 
considerable vertical extent, preferably are bucket 
conveyors, indicated as 12' in the drawing figures. 
The feed bins 14 each comprise a cylindrical hopper 

20 having a conical bottom penetrated by an opening 28 
through which the particulate material to be proces- 
sed passes onto a supply device, here shown as 
being a vibratory feeder 30. The feeder 30 includes a 
feed tray 32 with which the opening 28 from the bot- 

25 torn of bin 14 communicates and side walls 34, 
upstanding from the upper surface of the feed tray. 
The upper surface of the feed tray contains a particle 
distribution barrier 36, here shown as upstanding bar 
stock weldedly secured to the feed tray surface and 

30 being arranged in a chevron shape having its apex 
facing the feed bin opening 28. By means of this 
arrangement feed material to be processed is passed 
by gravity onto the surface of the feed tray and caused 
to migrate under the influence of the vibrating 

35 mechanism against the barrier 36. The bars forming 
the barrier are of insufficient height to prevent pas- 
sage of the particles but operate, due to the shape of 
the barrier, to distribute the feed material laterally 
across substantially the full width of the tray surface 

40 as the material moves toward the lip 38 of the tray 32. 

Each separator slide 18 comprises a smooth 
metal surface 49 forming a vertically inclined straight 
portion 42. The angle of inclination of the straight por- 
tion 42 is selected as that along which all of the mixt- 

45 ure particles will slide until achieving a constant 
acceleration and, thereby, a uniform velocity. It has 
been determined that a slide 1 8 having a straight por- 
tion 42 with an effective length of about ten feet will 
produce the desired particle velocity characteristics 

50 when its vertical angle is between about zero degrees 
and about twenty degrees. Preferably, the vertical 
angle of the slide straight portion 42 is maintained at 
about eighteen degrees. 

The end of the straight portion 42 of slide 1 8 ter- 

55 minates in a tangentially disposed concaveiy curved 
discharge portion 44 formed as a circular arc. The ter- 
minal end 46 of the discharge portion 42 is preferably 
disposed substantially tangent to the horizontal in 
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order to insure, even during periods of adverse 
operating conditions, total discharge of all of the mixt- 
ure materials from the end of the slide 1 8. It should be 
understood, however, that the discharge portion 44 
can be provided with an arcuate extent that is slightly s 
less than the 72 degree extent provided when the end 
46 is tangent to the "horizontal to as much as seven- 
teen degrees beyond such tangential disposition. 

The separator slide 1 8 is configured such that the 
mixture particles achieve substantially uniform veloci- 10 
ties in sliding along the straight portion 42 whereupon, 
upon entering the discharge portion 44, the particles 
are induced by centrifugal forces to tightly slidably 
engage the arcuate surface thereof. As a result of this 
action the particles are caused to achieve in the dis- 1$ 
charge portion 44 disparate velocities depending 
upon their respective relative coefficients of sliding 
friction with respect to the metal sliding surface. Thus, 
the particles forming the talc fraction of the mixture in 
exhibiting a lower coefficient of sliding friction on the 20 
metal surface of the discharge portion 44 are caused 
to be discharged from the end 46 thereof at an 
appreciably greater velocity then the particles of the 
dolomite or tailings fraction which exhibit a greater 
coefficient of sliding friction than the talc fraction. 25 

Means in the form of receptacle assemblies 20 
are positioned adjacent the end 46 of the discharge 
portion 44 of each separator slide 1 8 for collecting the 
materials as separated. As shown, the receptacle 
assemblies 20 for each of the stages A, C and D in the 30 
disclosed system are similarly formed by metal plate 
members forming rectangularly disposed walls defin- 
ing a box-like body 48 having an open upper end 50. 
A partition plate 52 is disposed within each body 48, 
which plate is substantially vertically upstanding and 35 
disposed transversely to the path of the discharge 
particles in order to divide the receptacle assembly 
into two longitudinally spaced compartments 54 and 
56, the former being located closer to the discharge 
end of the slide 18 and adapted to receive the slower 40 
moving dolomite tailings. The compartment 56, on the 
other hand, is disposed longitudinally further away 
from the discharge end of the slide 18 and is adapted 
to receive the higher velocity particles that are pre- 
dominantly talc. 45 

As shown, the partition plates 52 can be mounted 
by means of pivot hinges 58 in order to render the 
plate angularly displaceable to adjust the relative pro- 
duct and tailings fractions collected in the respective 
compartments. Vertically elongated open ended dis- so 
charge hoppers 60 and 62 connect with the compart- 
ments 54 and 56, respectively, in order to convey the 
separated particles to appropriate discharge con- 
veyors, as hereinafter more fully described. 

The receptacle assembly utilized at stage B of the 55 
described system is indicated generally as 20' and dif- 
fers from the receptacle assemblies 20 at the other 
system stages in that it contains a third compartment 



64 separated from the adjacent compartment 56' by 
a pivotally mounted partition plate 52'. In practice, it 
has been determined that in the second stage of the 
system, when the predominantly talc particles from 
the first stage are processed, a third fraction constitut- 
ing essentially commercially pure talc can be sepa- 
rated in the compartment 56' and conducted to 
product storage via product belt conveyor 22. 

In the disclosed apparatus and system, devices 
are employed to more closely regulate and control the 
separation function. For example, it is contemplated 
that the surface of the respective straight portions 52 
of each separator slide 18 and the discharge portions 
54 thereof be arranged to exhibit mutually different 
coefficients of sliding friction with respect to the parti- 
cles. Consequently, in the described system, 
although the sliding surfaces 40 of the straight por- 
tions 52 and of the discharge portion 54, respectively, 
of the slides 18 in stages A and B are each formed of 
steel, the provision of a water spray device 68 desig- 
ned to discharge water onto and wet the surface 40 
of the discharge portion 44 of each slide 18 can effec- 
tively increase the differential coefficients of sliding 
friction between the respective particulate materials 
as they are caused to slide across the surface 40 of 
the discharge portion 44 since, while the wetted sur- 
face has little effect on the coefficient of sliding friction 
between the metal surface and the dolomite particles, 
it reduces significantly that between the surface and 
the talc particles. In practice water discharged at the 
rate of about .05 gallons/minute/foot of slide width is 
effective to achieve the desired results. 

In stages C and D, similar water spray devices 68 
are used to wet the discharge portions 54 of the res- 
pective slides 18; however, because of the relatively 
high incidence of talc in the waste fraction being pro- 
cessed, it is preferred that the sliding surfaces of the 
discharge portions 54 in these stages be formed of 
aluminum, or an aluminum alloy, while the sliding sur- 
faces of the straight portions 52 therein remain steel. 

Yet another expedient utilized in the practice of 
the invention is the use of deflector plates 70 for pre- 
venting the deposition of dolomite particles into the 
talc-receiving compartments 54 as a result of an 
increased trajectory imparted to some of these parti- 
cles due to their being more dense and thus having an 
increased tendency to bounce, as compared with talc 
particles. Thus, deflector plates 70 formed of an 
appropriate length, depending on the dimensional 
extent of the open upper end 50 of the dolomite- 
receiving compartment 52 in the respective recepta- 
cle assemblies 20, are disposed over the discharge 
ends of the slide 18 and the compartments 52 in a 
location just slightly above the trajectory paths trans- 
versed by the talc particles in flowing from the ends 
46 of slides 18 to the compartments 54. The deflector 
plates 70 thus serve to deflect any dolomite particles 
that may bounce upon leaving the slide 18 and direct 
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them into their appropriate compartments 52. As 
shown in Figures 1 and 2, the deflector plates 70 are 
preferably mounted for angular adjustment by means 
of pivoted mountings 72. 

In Figure 4 is shown a alternative deflector device 
70' involving an essentially flat depending plate or 
curtain 74 that is pin-mounted for vertical adjustment 
in brackets 75. The depending plate or curtain is dis- 
posed such that its lower end is positioned above the 
trajectories of the talc particles passing from slides 1 8 
to compartments 54, while the device is otherwise 
capable of preventing passage to the compartments 
54 of any dolomite particles that may bounce upon 
leaving the end of the slide. 

The operation of the particle separation system 
shown in Figure 1 and organized to process commer- 
cially pure talc from a talc-dolomite "as mined" mixture 
at the rate of about 36 tons per hour employs 
separator slides 18, the length of the straight portions 
52 of which are each about ten feet. The effective 
width of the sliding surfaces 40 of the slides 1 8 should 
be about twelve feet in stages A and B and about eight 
feet in stages C and D. As each vibratory feeder 30 is 
designed to effectively supply process material to 
about a four foot width of slide surface 40, three feed- 
ers are preferably employed in stages A and B and 
only two feeders in each of stages C and D. The sur- 
faces 40 of the discharge portions 44 of the respective 
slides 1 8 are wetted with water from the water spray 
devices 68 sufficiently to only provide a light liquid 
coating on the surfaces. A liquid feed rate of about .05 
gallons per minute per foot of slide width is found to 
be suitable for this purpose. 

Process mixture containing particles of about two 
inch screen size is supplied to the feed bin 14 of stage 
A of the system via the conveyor belt 1 2. This material 
is fed by gravity through the bin opening 28 into the 
feed tray 32 of the vibratory feeder 30 wherein, in mig- 
rating toward the discharge lip 38, the particles are 
caused to be laterally distributed by barrier 36 sub- 
stantially uniformly across the width of the tray to exit 
the lip 38 onto the surface 40 of the slide 18. As the 
slide surface 40 in the inclined straight portion 42 is 
dry, the mixture of talc and dolomite particles slide 
downwardly across the surface at a substantially con- 
stant acceleration and enter the discharge portion at 
a substantially uniform velocity of about 24 feet per 
second. Effective separation of the particles is 
achieved on the surface of the discharge portion 44 
where, because the surface is wetted, a significant 
disparity in the relative velocities of the talc and dolo- 
mite particles is achieved due to the fact that, while 
wetting the slide surface 40 in this region of the slide 
has little or no effect on the coefficient of sliding fric- 
tion between the surface and the dolomite particles, 
it effects a significant reduction in the coefficient be- 
tween the surface and the talc-containing particles. 
Consequently, the dolomite particles being imparted 



with a relatively lower velocity, are discharged from 
the end 46 of the slide 18 into the open upper end of 
the nearer compartment 54 of the receptacle assem- 
bly 20. Particles of dolomite that may tend to bounce 

5 from the end of the slide due to their characteristic 
resiliency are deflected via deflector plate 70 into the 
compartment 54 and are thus prevented from con- 
taminating the predominantly talc fraction that is dis- 
charged, due to their relatively greater velocity, into 

10 the compartment 56. 

The waste or tailings fraction of the separated 
mixture is discharged through the open bottom end of 
the discharge hopper 60 onto the waste discharge 
conveyor 24 that, as shown in the drawing figure may 

15 be common to stages A, B and C. The talcladen frac- 
tion, on the other hand, is caused to pass through dis- 
charge hopper 62 into the lower end of the bucket 
conveyor 12' that conducts the particulate material 
upwardly from for discharge into the feed bin 14 of 

20 stage B from whence the previously described sepa- 
ration process is repeated. The described separation 
process is again repeated in stages C and O, except 
that the mixture fraction removed from the compart- 
ment 64 of the stage B receptacle assembly 20' can 

25 be discharged from the open bottom of the compart- 
ment onto the product discharge belt 22 positioned 
thereunder and conducted to storage or to a point of 
further processing. 

As the tailings fraction separated in stage D of the 

30 system may yet contain an amount of talc particles, 
the system may, as shown, be provided with a recycle 
conveyor 26 for receiving tailings from the hopper 60 
and returning it to a return hopper 78 for delivering the 
material to the stage C bucket conveyor 12' for repro- 

35 cessing. 

It should be understood that, although a preferred 
embodiment of the invention has been illustrated and 
described herein, changes and modifications can be 
made in the described arrangement without departing 

40 from the scope of the appended claims. 



Claims 

45 1. Apparatus for the separation of a mixture of dis- 
crete particulate materials of disparate compo- 
sition comprising: 

a downwardly inclined straight surface 
along which particles of said materials are adap- 

50 ted to slide, said surface being inclined to an 

extent sufficient to cause said particles to achieve 
a substantially uniform velocity while undergoing 
gravitationally-induced sliding movement along 
said surface; 

55 a concavely curved discharge portion 

tangentially disposed with respect to the terminal 
end of said inclined surface against which said 
particles are caused to slide at disparate veloci- 
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ties due to differences in sliding coefficient of fric- 
tion between said particles and the surface of said 
discharge portion; 

means for feeding a particulate mixture to 
the upper end of said inclined surface for sepa- 5 
ration; and 

means forming a receptacle assembly 
located adjacent the discharge end of said dis- 
charge portion, said receptacle assembly having 
separate compartments disposed in mutually 10 
spaced relation for receiving the respective parti- 
cles on a basis of their discharge velocities from 
the surface of said discharge portion. 

2. Apparatus according to claim 1 in which said 15 
straight surface is inclined at a vertical angle in 

the range of about 0 degrees to 20 degrees. 

3. Apparatus according to claim 2 in which said 
straight surface is inclined at a vertical angle of 20 
about 18 degrees. 

4. Apparatus according to claim 2 in which said 
straight surface and the surface of said discharge 
portion have different sliding coefficients of fric- 25 
tion with respect to said mixture particles. 

5. Apparatus according to claim 4 in which said 
straight surface has a sliding coefficient of friction 

with respect to said mixture particles that is higher 30 
than that of said discharge portion. 

6. Apparatus according to claim 5 in which said 
straight surface and that of said discharge portion 

are formed of different materials. 35 

7. Apparatus according to any one of claims 1 to 6 
including means for discharging wetting liquid 
onto the slide surface of said discharge portion. 

40 

8. Apparatus according to any one of claims 1 to 6 
including a deflector plate operably disposed with 
respect to the end of said discharge portion for 
intercepting lower velocity particles that may be 
propelled vertically from the end of said discharge 45 
portion and for directing such particles into the 
appropriate receptacle compartment. 

9. Apparatus according to claim 1 in which said 
receptacle compartments are mutually divided by so 
a common partition plate, and means for moving 

said partition plate in order to adjust the split of 
mixture materials received in the respective com- 
partments. 

55 

10. Apparatus according to any one of claims 1 to 6 
in which said mixture feeding means includes 
means ; jt spreading said particulate materials 



substantially uniformly across the width of said 
straight surface. 

11. Apparatus according to claim 10 in which said 
mixture feeding means is a vibratory feeder. 

12. A system for the separation of a mixture of dis- 
crete particulate materials of disparate compo- 
sition including a plurality of material separation 
stages arranged for series flow of material and 
each said stage including apparatus according to 
any of the preceding claims. 

13. The system according to claim 12 including 
means for recycling a fraction of material dis- 
charged into a selected one of said receptacle 
compartments in the final separation stage to the 
feed means associated with an intermediate 
separation stage. 

14. The system according to claim 12 in which said 
receptacle compartments include means for 
receiving a waste fraction, a blend fraction and a 
product fraction. 

15. The system according to claim 14 including 
means for supplying said blend fraction to the 
feed means associated with the succeeding 
separation stage. 

16. A method of separating a mixture of discrete par- 
ticulate materials of disparate composition com- 
prising the steps of: 

causing said particles to slide by gravity 
along a slide surface exhibiting substantially the 
same coefficient of sliding friction between the 
respective mixture particles, until a substantially 
uniform particle velocity is achieved; 

passing said particles to a slide surface 
exhibiting an appreciably different coefficient of 
sliding friction between the respective mixture 
particles, whereby said particles of the respective 
mixture fractions move at appreciably different 
velocities, and 

collecting said particles on the basis of 
their respective velocities. 

17. The method according to claim 16 wherein said 
different coefficient of sliding friction between the 
particles of the respective mixture fractions is 
achieved by forming said slide surface of a diffe- 
rent material than that of the slide surface exhibi- 
ting substantially the same relative coefficient of 
sliding friction. 

18. The method according to either one or claims 16 
or 1 7 including the steps of wetting the latter men- 
tioned slide surface while keeping the former dry. 
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@ Small particle separator. 

(57) Apparatus for the separation of a mixture of 
discrete particulate solid materials of disparate 
composition and a system utilizing such ap- 
paratus is described in which the material to be 
processed is caused to slide under the influ- 
ence of gravity along a straight inclined surface 
(42) to achieve a substantially uniform velocity 
and thereafter along an arcuately formed sur- 
face (44) where, due to the existence of different 
coefficients of sliding friction between the mixt- 
ure fractions, disparate velocities are achieved 
by the respective particles whereby particles of 
the respective fractions are separately collected 
on a velocity basis. The described apparatus 
utilizes a slide surface of different matenal 
and/or a water spray to produce the disparate 
velocities between the particles of the respec- 
tive mixture fractions. Deflector plates of vari- 
ous forms may be employed to prevent 
contamination of the dean product fraction due 
to bouncing of materials of the waste product 
fraction from the slide surface. 
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